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6 Exponential equations and logarithmic equations

There are two basic methods of solving exponential equations:

First: if it is possible to transform the equation to one with the same base on both sides of the
equation, we just compare the exponents.

Second: if it is possible to transform the equation to one with the same base on both sides of the
equation, we use logarithm

Example: Solve 473 = 16

(2%)*° =16
92(x—3) _ o4
2r —6=14
2z =10
=295

Ezxample: Solve 271 =9
(33)95—}—1 — 32
33(m+1) — 32
3r+3=2
3r=—1
r=—1/3

Ezample: Solve 7° = 72x+3

7x2:72x+3
22 =22+3
22 -2 —-3=0
D=b —4ac=4—4x1x(-3)=16
—b++vD 244
L1,2 = = =-13
’ 2a 2

Ezample: Solve 457—* = 46

45357:)32 — 476
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—2*+55+6=0

D=1V —4ac=25—4x (—1) x 6 =49

~b+VvD —5+7

T12 =
2a

Example: Find y: y = log 27

—1,6
-9 ’

y =log, 27 & 3Y =27

y=3

Example: Find y: y = logg 27

y = logy 27 < 9¥ = 27

3y =3
3(2y) — 33

2y =3
y=3/2

Example: Find x: logy,x = —3

logyrx = -3 2= 2(=9)

1
T
r=1/8

FEzample: Find b: log, 100 = 2

log, 100 = 2 < b* = 100

b= +v100
b=10

Examples:

log, 1 =0
1008107 = 7

2
elogeaﬁ — $2

log, e** ™ =2z +1
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e If you know that log, 3 = 1.1 and log, 7 = 1.95, find log,(%) and log, v/21.

7
log, (5) =log, 7—1log,3=195—-11=0.85

log, V21 = log, 21'/% = 1/31og, 21 = 1/3log,(3 x 7) = 1/3[log, 3 + log, 7] =
=1/3[1.1 + 1.95] = 1/3 x 3.05 ~ 1.02

e Find x: log, x = élogb 27+ 2log, 2 — log, 3

2
log, © = 3 log, 27 4 2log, 2 — logy, 3

log, © = log, 27%/% + log, 2> — log, 3
log, = = log, [27%/% x 2%/3]
log, = = log,[9 x 4/3]
9 x4
Tr = —=
3

12

e 2log; x = logy(2? — 62 + 2)

2logs x = logs(2? — 6z + 2)
logs 2 = logs (2 — 62 + 2)
v = 2% — 6z +2

6r =2

r=1/3

e log. (z + 8) — log, x = 3log, 2

log, (x + 8) — log, z = 3log, 2

8
log, TES log, 2°
T

T+ 8=8x
T =
r=28/7

e (Inx)? = Inz?, where In is a short notation for log,

(Inz)? = In2?

(Inz)* =2Inx

(Inz)* —2lnx =0

Inz(lnz —2)=0

Inz =0 OR Inz-2=0

r=e"=1 OR z=¢
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e 2322 — 5 This equation can not be transformed to get the equation with the same base on each
side, therefore we will use logarithm to solve it.

2372 = 5/1og,

logy 2% = logy 5

(3x — 2)logy 2 = log;, 5
log 5

3r —2) =
(3 -2) logy2

3 log,, 2

e You have $10000 and the annual interest rate is 10%. Imagine that you have to options. You
can deposit the money for 4 years and interest rate being compounded annually or you can deposit
the money for 2 years and interest rate being compounded semiannually. Decide which option is
better (in terms of money).

First option: A = P(1+r)" = 10000 x (1 + 0.10)*
Second option: A = P(1 + r/n)" = 10000 x (1 + 0.10/2)* = 10000 x (1 + 0.05)*

Hence, the second option gives more money that the first one.
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